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O matter what size or style of wire 
drawing machines required in your 
mill, there’s a VAUGHN MOTOBLOC to 
meet your every production need. 
VAUGHN MOTOBLOCS are now available 
for drawing anything between No. 20 gauge 
and 1 inch diameter wire, and can be built 
in a number of different styles to meet dif- 
ferent conditions. 


For example— illustration ‘‘A’’, to the left, 
shows a No. 12 Motobloc equipped with 
double deck block for drawing two holes 
simultaneously. 

Illustration ““B’’ shows a No. 13 Motobloc 
arranged with two die holder brackets for 
drawing either single or in tandem. 
Illustrations ‘‘C” and “‘D”’ show the stand- 
ard No. 12 and No. 12-22 Motobloc. 


Noted throughout the wire industry for their 
high production and their neat, compact 
design, VAUGHN MOTOBLOCS offer you 
gilt edged investment in modern wire draw- 
ing machinery. 


VAUGHN MACHINERY CoO. 
CUYAHOGA FALLS, OHIO 
Export Office 


420 Lexington Ave. 
: lh New York, N. Y. 


We also manufacture 
a complete line of 
continuous cobper 
wire drawing mach- 
ines,draw-benchesfor 
bars, and other mach- 
inery for wire mills 
















































































VAU GRIN 
MACHINERY 
COMPANY, 


CUYAHOGA FALLS, O. 


























STRAIGHTENER SPECIALISTS 
SINCE 1866 


Automatic a 





Wire Straightening and 
Cutting Machinery 


MAKES THE WIRE PERFECTLY STRAIGHT é 
AND CUTS ABSOLUTELY ACCURATE LENGTHS 








WE ALSO MAKE MACHINERY FOR 
FLAT WIRE--all kinds and many sizes 
COLD DRAWN SHAPES--- 

Squares, Hexagons, Flats 
STRIP METALS--~all kinds, many sizes 
SHEET METAL--all kinds, many sizes 


SESS 


THE F. B. SHUSTER COMPANY 


NEW HAVEN, CONN. 








Formerly John Adt & Son Established 1866 
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Cold Pin and Needle 


Working I 
Bolt, Rivet Mactines 
and Nut Point Grinding 
Presses Machines 
Cloth Hanger 
Machines 


Chain Forming 
Machines 


Nail Machines Poultry Netting 
Machines 
Wire Staple 


Machines 














Wire Weaving 
Looms 


Wire Spooling 


Machines 


Specialized Machinery for 
the Wire Industry 





M. A. IRMISCHER 


48 East 41st Street, New York City 
SOLE AGENT IN THE U.S. A. AND CANADA FOR 
Malmedie & Co., A. G. Dusseldorf Franz Irmischer, Saalfeld 
F. W. Buendgens, Aachen Lorbeer & Schwenk, Saalfeld 


























Rotary Wire Straightening 
And Cutting Machines 


FULL AUTOMATIC 


Equipped with flying shear 
allowing uninterrupted feed 
of wire through the machine. 


Guaranteed not to mark 
or swell wire in spots. 


Write for Bulletin 


HALLDEN MACHINE CO. 


Thomaston, Conn. 
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Sectional View of round stone diamond 
die setting designed to resist drawing 
strains and the effects of vibration. 


UNION WIRE DIE CORP. 
250 W. 40th St. New York City 
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The Use of Break Down Diamond 


Dies in Drawing Wire 


HEN a diamond die is un- 

fit for finishing wire, it 
has generally been accepted that 
the die is to be pulled up to the 
next size and used as a break- 
down die, and when same is 
worn out again, it can be pulled 
up and put into service once 
more. While fundamentally the 
idea is right, the operations fol- 
lowed out in the reconstruction 
of the die, are not, in most of the 
cases, developed along the proper 
lines and the dies finished in 
that method, made bad break- 
down dies. True enough, an im- 
properly shaped die will reduce 


the wire and bring it to a point, | 


where the finishing die will fin- 
ish the wire. Following up how- 
ever, we will find a condition 
which shows that process of 
drawing wire by use of so-called 
breakdown dies with only a fin- 
ishing die to finish wire, is poor. 

Primarily the die is drilled, 
shaped and polished to a certain 
shape, where the die will draw 
the wire at a pull of less thar 
50% of the breaking point of 
wire. I mean, if it takes 100 
pounds to break a certain size 
of wire, this wire will draw at 
a pull of between 40 and 50 
pounds through a_ properly 
shaped and polished die. If the 
die is shaped improperly, in 
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(Union Wire Die Corp.) 


other words, has a bearing double 
the proper length, with an im- 
proper cone or entrance of the 
die and is not polished well 
enough, it will take between 60 
and 75 pounds to pull that wire. 
The wire, however, will be pull- 
ed and as it is generally taken, 
the finishing die will finish the 
wire. But, upon closer examina- 


Wear of diamond dies alters the shape as 
well as the size. 


6. c. 








tion, through a miscroscope, we 
find that a wire that has re- 
quired from 60 to 75% for the 
pull, has a broken surface. In 
other words, the flux of the 
copper is torn in many places, 
forming a shredded surface and 
upon making an elongation test, 
it is easily found that the wire 
drawn through a_ properly 
shaped and finished die, with a 
pull of below 50% will stand a 
better elongation than a wire 
pulled through an improperly 
shaped die. 

When a die is properly shap- 
ed, after sketch A, and is finally 
pulled up to the next size, the 
shape follows the dotted line as 


per sketch B. When same is 
worn out and recut again, the 
shape becomes something like 
dotted line shown on sketch C. 
It is obvious that a die with a 
shape as is shown on sketch C, 
while it might draw wire, it 
nevertheless, will make _ bad 
wire. There is no reason why 
a worn out die cannot be re- 
shaped, repolished and made into 
a finishing die, as well, if the 
diamond is good. 

Hence the proof that the wire 
is being spoiled by the improper 
shape of the die. It might not 
be as easily detectable when the 
wire is drawn down to .020 or 
.018. It is more noticeable when 
it is drawn down to .004 or .003, 
as in that case, the wire pro- 
duced on bad dies, when it is on 
the sizes between .054 and .020, 
will actually begin to break, 
while drawing down to the very 
fine sizes. It forms a peculiar 
break, known in the mill as a cup 
and cone break, which is direct- 
ly traceable to the use of bad 
breakdown dies. 

In some instances, even a 
cracked die is being used as a 
breakdown die and this is an- 
other phase of the wrong ap- 
plication of dies. It might be 
that the fin left by the crack 
in the die, is easily smoothened 


(Continued on page 33) 
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Continuous and Automatic 


Gas Heat Treating 








Applying and baking japan to steel strip 
continuously and automatically. 


ASS production was made 

possible by automatic ma- 
chines but it was not until auto- 
matic heat treating units were 
perfected that the great possi- 
bilities of the mechanicalized era 
were fully realized. For years 
inefficient apparatus and un- 
economic fuels made heat treat- 
ing an operation separate and 
apart. More recently, how- 
ever, automatic furnaces, per- 
forming an almost unlimited 
range of heating processes, have 
been synchronized nicely into 
straight line mechanical produc- 
tion. 

Nowhere is there a better ex- 
ample of this than at the Chi- 
cago plant of the Acme Steel 
Company, which is the largest 
producer of steel box strapping, 
and a large assortment of steel 
items used for reinforcing pack- 
ages. This company is the 
world’s largest maker of electro 
galvanized strip. It also pro- 
duces coppered and galvanized 
stapling wire, flexible steel mats 
for conveyors, door mats, etc., 
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and complete line of small tools 
for the application of box strap- 
ping and bale bands. 

At the Riverdale plant, im- 
mediately south of Chicago, the 
Acme Steel Company operates 
one of the most modern hot and 
cold rolling mills in the country, 
which not only supplies the fin- 
ishing plant in Chicago, but a 
large part of the trade, with strip 
steel. In fact these mills are 
equipped for large volume pro- 
duction to meet the rapidly in- 
creasing demand for a source of 
supply, capable of producing a 
full range of sizes in hot and 
cold rolled strip steel. This 
plant is served with spur tracks 
from the Pennsylvania, Illinois 
Central and Baltimore & Ohio 
railroads and has nearly a mile 
of frontage on the Calumet 
River, directly connecting with 
the Great Lakes. 

The finished products plant in 
Chicago is thoroughly up-to- 
date in every respect and is com- 
pletely equipped with special 
and standard automatic ma- 
chinery for manufacturing and 
finishing the various lines nam- 
ed. This plant covers a city 
block, contains more than 250,- 
000 square feet of floor space 
and is served with spur tracks 


from the Illinois Central and 
Sante Fe railroads. 

When the mill coils are re- 
ceived at the Chicago plant they 
go to the slitting department. 
Here a battery of slitting ma- 
chines cut these coils into rib- 
bons of two to five strands at a 
time and rewind each. 

The next operation is anneal- 
ing and there are three gas fired 
furnaces in a row, each 16 feet 
long and 5 feet wide. In front 
of each of these units is a reel 
stand, the material being pulled 
thru by rolls at the other end 
of the furnace. The correct 
annealing temperature is main- 
tained at all times and the heat- 
ing period is regulated by the 
speed of the rolls. 

As the strands emerge from 
the discharge end of the anneal- 
ing furnace, they pass through 
tanks of pickling fluid, washes, 
etc., and then over wheels and 
thru the floor and ceiling to the 
floor below. Here they are run 
thru a series of electro-plating 
tanks, and more washes, and 
then back thru the ceiling again, 
to the rewinding machines on 
the second floor. This is a most 
excellent example of the exact 
synchronization of several oper- 
ations, slitting, heat treating, 





Battery of gas furnaces 
for continuous and au- | ~ 
tomatic annealing of | _ 
steel strip. 


























January, 1928 


pickling, washing, electroplat- 
ing, washing and _ rewinding. 
This whole process is continu- 
ous for as fast as the coils of 
strip are used up they are fol- 
lowed thru by others. 

The hot galvanizing operation 
is very similar to that of electro- 
plating. The strips are first run 
thru gas-fired annealing fur- 
naces similar to those described 
and then thru a pickle and wash. 
After the wash they pass 
straight thru galvanizing fur- 
naces. These consist of hot zinc 
kettles, housed in brick struc- 
tures and hooded to remove the 
fumes. The zinc is kept molten 
by gas burners firing in ducts 
that pass underneath. Each of 
these furnaces is equipped with 
14 burners with single valve con- 
trol and the metal is kept at the 
proper heat, at all times, by an 
automatic temperature control. 

The same system has _ been 





View of steel strip warehouse. 


adapted for finishing the strands 
being japanned and the japan 
baked on, automatically. The 
strands are first annealed in 
annealing furnaces and then 
pass thru tubes to the ceiling 
and thence across the room and 
down to the japanning furnaces. 
These annealing units vary 
slightly from the others des- 
cribed, in that they are four- 
teen feet long, four wide and 
three high and have four gas 
burners to a side. 

The Japanning furnaces are 
vertical and have a pot of liquid 
japan in the bottom. The 
strands pass down thru the 
heating chamber of the furnace 
where they are preheated, thru 
the liquid where they are coat- 
ed with japan and up thru the 
furnace again where the japan 
is baked on. As the strips pass 
from the furnaces they travel 
to the ceiling and back down 





Box strap man- 
ufacturing depart- 
ment. 














again on revolving wheels, sev- 
eral times to cool after which 
they pass into the winding ma- 
chines and are coiled. 

These heat treating units are 
the last word in economy of 
labor, economy of fuel, economy 
of space and the speed of opera- 
tion and volume of output is un- 
usually high. They are entirely 
automatic in operation thereby 
eliminating the usually large 
error due to the human equation. 
This assures a product always 
uniform in quality and the heavy 
losses due to irregularity in tem- 
perature and heating periods has 
been done away with. While 
other fuels have been tried it 
was found that gas was the only 
one that combined ease of con- 
trol, efficiency and economy. 

Various products are made in 
different departments in this 
plant each finally winding up in 
the shipping room. In one de- 
partment is located a long line 
of power presses, equipped with 
the proper dies and automatic 
feeds for the manufacture, in 
quantity, of such articles as 
barbed box straps, shook ties, 
buckles, etc., etc. 

Box strapping, formed of gal- 
vanized strip, is produced in still 
another department. Here are 
located machines which turn 
over both edges of the strip and 
corrogate or knur! the center all 
in a single operation. All kinds 
of special box strappings are 
made here and are either put up 
in coils or straightened and cut 
to length. 

Elsewhere is a battery of ma- 
chines for making the corrugated 
wood joint fasteners. 

The flexible steel matting is 





formed in a series of machines, 
the spindles being formed in one, 
strung on wires in another and 
the edges finished in a third. 
Clasps are formed in a battery 
of automatics of multiple opera- 
tion. Wire is fed into these 
units which flattens, forms, cuts 
and sharpens points all in a 
single operation. 

These flexible clasps are then 
annealed in a gas-fired furnace 
of the continuous type. This 
unit is five feet long, five wide 
and four deep, and is heated 
with two burners on each side. 
The clasps are placed in boxes 
which are fed in and pushed 
thru with a rack and pinion 
pusher. The correct tempera- 
ture is maintained and the proper 
heating period is controlled by 
regulating the speed of the 
motor driving the pusher. The 
work is then plated or cement 
coated. 

A completely equipped and 
modern machine shop is main- 
tained for the manufacture of 
the line of small tools for the 
application of box strapping by 
customers. These tools are in 
wide use by shippers through- 
out the world. They are simple 

(Continued on page 33) 
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HEN a hot-rolled wire rod 

is received from a rolling 
mill it, naturally, is not of an 
even temper throughout its 
length, because cooling of the in- 
side of the coil is retardea by 
the outer layers which are 
chilled by the atmosphere. In 
order to make the structure of 
the steel more uniform through- 
out the piece heat treatment is 
necessary. Figs. (1) and (2) 
show respectively the struc- 
tures of the inside which has 
cooled slowly and of the out- 
side which has cooled quickly, 
in a coil as received from the 
rolling mill. This will show 
clearly the difference in struc- 
ture which would, of course, 
make a material difference to the 
wire when finished. Moreover, 
the rod when received from the 
rolling mill is not, as a rule, per- 
fectly circular and the point end 
and back end usually vary 
somewhat in diameter. It is, 
therefore, usual before heat 
treatment takes place to clean 
the rod and put it once or twice 
through the die so as to make it 
uniform in section. This is call- 
ed “ripping.” If the heat treat- 
ment were performed on the 
rod as received from the rolling 
mill it would receive a greater 
amount of cold work at one end 
than the other, and a uniform 
tenacity on the finished wire 
would not be obtained. 

In order to correct these dif- 
ferences of structure, and to get 
the wire rod into the proper con- 
dition for drawing into wire, it 
has to be annealed, normalised, 
or “patented.” The type of heat- 
treatment applied depends on 
the class of steel. Mild steels 
and certain high carbon steels 
are simply annealed in such a 
way as to get them into the 
softest possible condition. In 
dealing with a low carbon steel 
it is usual to anneal the wire in 
pots. These pots contain two 
or three cwts of wire, and are 
heated above the critical range 
of temperature, viz: to about 
850°C.—and then allowed to cool 
slowly in the pot so that the 
rate of cooling is uniform 
throughout the piece. These 


pots are usually built in batter- 
ies. In some cases the pots 


Heat Treatment 





WIRE 


British Practice Outlined 


themselves are taken out and 
allowed to cool in situ. 

In mild steel wire, the object 
of this annealing is to remove 
all internal stresses, and to al- 








Longitudinal section of Steel I, 0.039%C. Fig. 3. Annealed, Fig. 4. Drawn two passes Fig. 5. 
Drawn four passes Fig. 6. Drawn six passes. (Magnified 250 times.) 


low the crystals to settle them- 
selves into their most stable 
position, so that they can be 
subjected to the greatest amount 
of drawing before re-annealing. 

Annealing above the proper 
transformation point AC3 is to 
be recommended in the first in- 
stance, to remove all rolling 
stresses and irregularity in 
structure due to different rates 
of cooling; but when the steel 
has been drawn, and a second an- 
nealing is necessary to re-soften 
the wire so that further cold 
work may be put on it, it is not 
always necessary to anneal at a 
high temperature. Most of the 
physical effects of drawing are 
eliminated when a temperature 
slightly above 500°C. is reached, 
and annealing at 650°C. makes 
the steel sufficiently ductile to 
stand further cold work. There 
are certain permanent effects on 
the structure which are not re- 
moved by this low temperature 
annealing, and it is, therefore, 
occasionally necessary to nor- 
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Bruntons Research 


malize the material either be- 
fore or after the final drawing 
stage. 

The heat-treatment of high 
carbon steel wire depends en- 





tirely on the purpose for which 
the wire is intended. If the ob- 
ject is to make a wire where the 
finish is soft, so that a tool or 
some other shaped instrument 
can be made from it, and the 
material has to be hardened 
and tempered after the tool is 
fashioned, then the heat-treat- 
ment is somewhat similar to 
that employed with mild steels. 
The temperatures employed are, 
of course, slightly different, and 
have to be regulated to suit the 
carbon content of the steel. In 
steels above 0.90% carbon, the 
transformation points converge 
into one at a temperature slight- 
ly above 700°C., and in the pre- 
liminary annealing at least, a 
temperature of 750°C. should be 
reached. As in the case of mild 
steels, however, intermediate 
annealings can take place be- 
low the critical range with ad- 
vantage. 

High carbon steels such as 
this are almost invariably an- 
nealed in pots, and special care 
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of Steel Wire 


by Noted Authority 


Brunton 


Laboratory, Mussellburgh, Scotland 


must be taken to prevent oxidd- 
tion, otherwise a certain amount 
of carbon will be burnt out of 
the steel and a soft skin form- 
ed. To prevent this it is neces- 
sary to anneal in a non-oxidising 
atmosphere. Various methods 
of accomplishing this are in 
vogue: the atmosphere of the 
furnace itself may be charged 
with producer gas; the pots 
themselves may have a gas seal, 
or they may be filled with some 
substance which has a greater 
affinity for oxygen than the 
steel. 


Wire is annealed with the ob- 
ject of softening it so that it can 
be easily drawn, but it is not al- 
ways desirable to soften the wire 
completely, and when high ten- 
sile wire possessing great 
toughness and flexibility is re- 
quired a special form of heat- 
treatment is necessary. This 
process, which is called ‘“‘pat- 
enting,” is really a semi-tem- 
pering process, and as such, is 
therefore not applicable to mild 
steels, since these do not con- 
tain sufficient carbon to take a 
temper. Wire such as Spring 
wire, naturally hard; piano wir'r 
and rope wire is therefore made 
out of a steel containing any- 
where from 0.45 to 1.00% car- 
bon, and is heat-treated by this 
process. As is well known, steels 
containing the requisite amount 
of carbon can be tempered tr 
various degrees by regulating 
the rate of cooling through the 
critical temperature. As a gen- 
eral rule, the practice is to hard- 
en the steel outright by quench- 
ing in water or oil and then to 
bring it back to the required 
temper by re-heating. This 
method is not only adopted in 
tempering tool steels and 
springs, ete., but also for the 
heat-treatment of alloy steels— 
as nickel, nickel-chrome 


and chrome vanadium steels, 
where great toughness is desired 
rather than hardness. In the 
latter case, however, the draw- 
ing temperature—i.e. the tem- 
perature to which the steel is re- 
heated after hardening—is much 
higher. This form of heat treat- 
ment has also been applied to 
ordinary carbon rail steel to 
produce what is known as “sor- 
bitic” steel. Now sorbitic steel 
is also obtained by the patenting 
process but in a different way; 
instead of hardening the steel 
outright and drawing back to 
the sorbitic condition, this con- 
dition is obtained directly in one 
operation by regulating the rate 
of cooling. 

In the patenting process the 
steel is heated in a furnace not 
in coils but in single strands, the 
temperature of the furnace be- 
ing well above the critical range, 
usually about 900°C. It is then 
cooled in air or lead, or by blow- 
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It is then in a condition to with- 
stand the greatest amount of 
cold work before a further heat 
treatment is necessary. 

The object of the patenting 
process is to normalize the steel, 
remove rolling stresses, and to 
produce a structure which makes 
the steel as strong and as tough 
as possible, without being in the 
least degree brittle. Fortunate- 
ly, this tough and strong con- 
stituent “sorbite” happens also 
to be the best constituent for 
drawing. Sorbitic wire is not, 
of course, so easily drawn as an- 
nealed wire,—i. e. it requires 
more power and more gradual 
reduction, but it can be drawn 
to a much greater extent. Thus, 
by the patenting process we not 
only commence with a tougher 
and stronger rod before draw- 
ing, but with a rod which can be 
much more greatly increased in 
strength by drawing without 
becoming: brittle. 

Having obtained the desired 
physical condition, either by an- 
nealing or patenting, as shown 
by these photomicrographs, the 
drawing process is proceeded 
with, and illustrations of the 
microstructure of the mild steel 
and high carbon steel are 
shown (Figs. 3 to 11) which 
clearly indicate what happened 
to the crystals as the drawing 
process proceeds. 

The analysis of the two steels 





Longitudinal section Steel IT, 0.50%C. Fig. 7. Rod as received. Fig. 8. Ripped one pass. Fig. 9. 
Patented. Fig. 10. Drawn three passes. Fig. 11. Drawn six passes. (Magnified 120 times.) 


ing a cold blast on the wire: 
these methods being varied ac- 
cording to the kind of wire 
ultimately required and also ac- 
cording to the size of wire and 
the percentage of carbon in the 
steel, with a view to obtaining 
in the steel a sorbitic structure. 


illustrated are as follows: 


I II 
Carbon ..............: 0.039 % 0.50 % 
Silicon ........... 0.019% 0.11 % 
Manganese ..0.034% 0.46 % 
Sulphur ........0.033 % 0.033 % 
Phosphorous 0.010% 0.014% 


Copper .......... 0.042 % 








Fig. 1—Inside section of wire. Fig. 2—Out- 
side section of wire. (Magnified 100 times.) 


In both annealed mild steels 
and high carbon patented steels, 
it will be seen that the crystals 
gradually elongate until the wire 
assumes a fibrous structure. At 
higher magnifications there is 
little else to be seen in mild 
steel wire, but as the carbon in- 
creases and the patches of pearl- 
ite increase in size, the drawing 
has a tendency to break up the 
structure, causing the soft fer- 
rite to flow into and between 
the pearlite; this causes irregu- 
lar flow, and if carried too far 
internal rupture will take place. 
As the carbon content increases 
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still further, the amount of free 
ferrite diminishes and the pearl- 
ite increases until in annealed 
steels with a carbon content of 
about 0.85% the structure is en- 
tirely pearlitic. Thus, when an- 
nealing is the form of heat 
treatment employed, the capacity 
of steel for drawing decreases as 
the carbon content is increased 
—a fact which a study of the 
micro-structures readily  ex- 
plains. 

As stated previously, however, 
the semi-tempered or “Patent- 
ed’”’ steel containing from 0.45 
to 0.90% carbon, although it is 
harder, tougher and _ stronger 
than annealed steel with the 
same carbon content, is yet 
more ductile in the sense that it 
has a greater capacity for cold 
flow and such steel can be 
drawn, not only a great deal 
further than the same steel in 
the annealed condition, but even 
more uniformly than mild steel. 





Patenting of Steel Wire Discussed at 
Sheffield Metallurgical 


Association 


A very interesting lecture was 
recently delivered before 
the Sheffield Metallurgica] Asso- 
ciation by J. S. G. Primrose on 
the “patenting” of steel. The 
mechanism and purpose of the 
special form of heat treatment 
known as “patenting” as applied 
to steel rods and wire were ex- 
plained as a modified form of 
overheating, whereby beneficial 
results were obtained which as- 
sisted in drawing to finer diame- 
ters without further treatment. 
The highest tensile values are 
obtained in this way, accom- 
panied by great toughness under 
the twist test and in actual use. 
The process usually consists of 
steadily raising the temperature 
of the steel to well above its 
critical point, maintaining it at 
this long enough to diffuse the 
carbon content and considerably 
enlarge the grain size, and then 
cooling rapidly enough to ensure 


the retention of the finest sor- 
bitic structure within the grains. 
The study of the factors of con- 
trol to achieve the best results 
with the different classes of 
steels used for specific purpose is 
one of the most interesting prob- 
lems in practical metallurgy, and 
necessitates the closest co-op- 
eration between the laboratory 
staff and the operatives. 

Mr. Primrose drew contrasts 
between the oldest form of bee- 
hive furnace as used in Britain 
in which to effect the patenting 
process and the most modern 
form of open hearth furnace 
fired by town gas on the sur- 
face combustion method of heat- 
ing, the former generally re- 
quiring regenerative heating to 
assist it, and the latter dispens- 
ing with the usual details of 
channels, flues and preheaters. 
He also gave details of the work- 


WIRE 
ing of the older method, and 
the chief difficulties encountered 
in attaining the degree of uni- 
formity necessary for success 
were discussed. Comparisons 
were instituted to indicate the 
numerous advantages, including 
lower cost, of the modern meth- 
od as applied continuously to a 
large number of. wires instead 
of the single piece per furnace 
in the old style. 


Mr. Primrose held that perfect 
patenting was impossible when 
the steel selected was dirty, 
ghostly or segregated, and the 
need for establishing a standard 
of acceptance from the steel- 
maker was advocated if the 
highest grade of products has 
to be produced consistently. 
The absolute necessity of care- 
fully controlling the furnace 
temperature so as to maintain 
the formation of the structure 
required in a properly patented 
wire was illustrated from cases 
in which failure to observe this 
had led to poor results due to 
unhomogeneous arrangement of 
the steel constituents. Too hot 
a furnace is almost equally as 
disastrous as one which is too 
cold, and too slow as well as too 
high speeds of traversing the 
high temperature region, and 
then passing through the cooling 
range, are inimical to the best 
properties in the finished pro- 
duct. 

The lecturer devoted special 
attention to the middle range 
of carbon content steels, such 
as those for spoke wire of vari- 
ous grades, the main feature be- 
ing the development of such a 
grain size that the requisite 
long-fibre structure results from 
the drawing process after pat- 
enting, and is able to stand the 
heading, bending and vibration 
to which each individual spoke 
is subjected. In the lower car- 
bon ranges the need for water- 
quenching to follow the patent- 
ing was pointed out in the manu- 
facture of upholstery and simi- 
lar spring wire, while in the 
highest range of carbon steels 
for rope wire it is sometimes 
necessary to revert to the lead 
bath to produce the best physi- 
cal properties in the finished 
wire. 
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New British Specifications 
for Hoisting Ropes 


Reviewed by A. C. Blackall 


British Correspondent Wire and Wire Products 


NE of the latest specifica- 

tions prepared by the Brit- 
ish Engineering Standards As- 
sociation deals with round 
strand steel wire ropes for col- 
liery winding purposes. This 
association, which is responsible 
for the drawing up of the stand- 
ard specifications for engineer- 
ing materials and machinery 
used in the United Kingdom, 





TABLE 1 


Tensile Breaking Strength. 
Tons per sq. in.* 


Trade Name 


80-90 Best Patent Steel. 
90-100 Special Improved Patent Steel. 
100-110 Best Plough Steel. 
110-120 Special Improved Plough Steel. 
115-125 Extra Special Improved Plough 


Steel. 
*1 Ton=2,240 lb. 











corresponds to the U. S. Bureau 
of Standards. It was formed in 
1901 by the Iron and Steel Insti- 
tute and the Institution of Civil, 
Mechanical, and Electrical En- 
gineers, and the Institution of 
Naval Architects. The associa- 
tion does not, however, embark 
on its work of preparing specifi- 
cations on its own initiative, but 
at the specific request of an au- 
thoritative body such as a rep- 
resentative trade organization, 
a technical society, or a Govern- 
ment department, and to fill a 
recognized want. 

The association is not a profit- 
making concern. Its only ex- 
penses are staff salaries, office 
expenses and printing. In addi- 
tion to the financial grants re- 
ceived from the Government and 
the amount derived from the 
sale of its publications it has 
to look to industry as a whole 
for the funds necessary to carry 
on the work. 

No less than 43 technical and 
scientific bodies, Government 
departments, etc., were officially 


represented upon the committee 
of the association entrusted 
with the preparation of the 
specification dealing with steel 
wire ropes for colliery winding. 
These included representatives 
of the Patented Steel Rope Wire 
Association and of the commer- 
cial wire rope-making interests. 
This specification is intended to 
include technical provisions nec- 
essary for the supply of the ma- 
terials therein referred to, but 
does not purport to comprise all 
the necessary provisions of a 
contact. | 

It is laid down in the specifi- 
cation that standard colliery 
winding ropes of round strand 
construction shall be made of 
wire from steel billets made by 
the acid open hearth process. 
The wire shall be of one of the 
following qualities as specified 
by the purchaser :— 

Grade A. Special 
“Swedish” quality. 

Grade B. Acid quality. 

The wire used has to conform 
to one of the following descrip- 
tions specified by the purchaser: 

The wire must be of homogen- 
eous steel, cylindrical and free 
from scales, flaws, inequalities, 
splits and all other injurious de- 
fects and shall be of smooth uni- 
form finish and quality. If the 
purchaser specifies a galvanized 
rope, the galvanizing must be 
carried out by the “hot process” 
and consist of a continuous uni- 
form coating of virgin spelter of 


acid or 


a good ordinary brand contain- 
ing approximately 97 per cent 
of pure zinc. When specified by 
the purchaser, the rope shall be 
made from wire treated by a 
special process to resist corro- 
sion. Such ropes shall conform 
to the requirements, tests, 
weights and breaking strains 
laid down for ungalvanized 
ropes. 

When specified by the pur- 
chaser, test samples of the gal- 
vanized wire taken before 
stranding shall withstand a 
copper sulphate test specified. 

The circumference (i. e., the 
circumference of the circum- 
scribed circle) or approximate 
diameter of the rope must be 
one of those given in the table 
of standard sizes. The nominal 
size of rope recognized by the 
specification is the circumfer- 
ence. Approximate diameters 
in metric and English measure 
are given for purchasers’ con- 
venience. The diameter of gal- 
vanized wire shall be measured 
over the zinc coating. The cir- 
cumference of the rope shall 
not be more than 2 per cent less 
than the nominal circumference. 
or more than 5 per cent larger 
than the nominal circumference. 


The rope shall not be less than 
the length specified, nor shall 
it exceed the length specified by 
more than 214 per cent, or 20 
yards, whichever is the smaller. 

The weight of the rope must 
be in accordance with the table 





TABLE 4 





Tensile 


Number of torsions in a length equal to 100 


diameters of the wire 





Strength 


Black Wire 


Tons per sq. in. All gauges 





Galvanized Wire 


104 in. dia. -144-.105 in. dia. 
and smaller 
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of weights for the size and con- 
‘ struction specified, and _ the 
amount by which the actual 
weight of the rope differs from 
that given in the table shall not 
be greater than that given in 
table 2 for the size of rope used. 


The central or main core of 
the rope must be of sufficient 
size and density fully to support 
the strands, and must be of fibre 
or wire construction, as speci- 
fied. The fibre used must be 
new acid-free, long fibre, good 
quality hemp, or manila, or sisal, 
as may be specified by the pur- 
chaser, but in no case must jute 
be used. 


The lay of the rope must be 
either Lang’s lay or Ordinary 
lay, right hand or left hand, as 
may be specified by the pur- 
chaser, but must not be greater 
than eight times the nominal 
diameter. Ropes of Ordinary 
lay are so constructed that the 
direction of the lay of the outer 
wires in the strand is opposite 
to that of the strands in the 
rope. Ropes of Lang’s Lay are 
so constructed that the direction 
of the lay of the outer wires in 
the strand is the same as that 
of the strands in the rope. 


Wires of lower’ breaking 
strength than those used for the 
other wires of the rope may be 
used for the core wire of the 
strands or the main core or 
heart of the rope. In such cases 
they shall not be considered as 
contributing to the strength of 
the rope. 


As far as possible, joints in 
wires must be avoided, but 
where they are necessitated by 
the length of the rope, those in 
the wires composing the strands 
shali be distributed as widely 
apart as possible, and in no case 
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TABLE 3 

Tensile Torsions in a length equal to 100 diameters of wire. 
strength of wire Black Wire Galvanized Wire 
Tons per sq. in. All gauges 104 in. dia. and -144-.105 in. dia. 

smaller 

80 - 90 34 28 23 

90 - 100 34 28 23 

100 - 110 32 23 19 

110 - 120 30 15 11 

115 - 125 28 lv 7 











shall more than one wire be join- 
ed in a length of 30 feet of 
strand. Both brazing and elec- 
tric welding are permitted for 
jointing, provided that the braze 
is properly “scarfed” and the 
electric weld is properly anneal- 
ed. The tucking of wires is pro- 
hibited. 

The lengthening of any strand 
after manufacture to make it 
suitable for use in “laying up” 
or “closing” a rope longer than 
originally intended is prohibited. 


The finished rope must be se- 
curely and evenly laid and free 
from injurious defects, kinks, 

















TABLE 2 
Permissible Variation 
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loose wires, open strands, or 
other irregularities, and must 
remain in this condition when 
unwound from the wheel or coil 
provided that proper precau- 
tions are taken and the ends 
are properly secured. 


The wires, the core of the 
strands and the main core of 
the rope, while being laid up 
shall be thoroughly coated and 
impregnated respectively with a 





Table 5 
Diameter of . Duration of 
Wires. In. S. W. G. No. Immersions Immersions. 
.104 and over 12 and over 4 1 minute 
.103 to .072 | Below 12 to 15 3 1 minute 
.071 to..036 | Below 15 to 20 2 1 minute 
.035 to .020 | Below 20 to 25 3 ly minute 




















suitable lubricating compound. 
The lubricant used shall be free 
from acid or marked alkilinity 
and shall have no injurious ef- 
fect on the wires or the material 
of the cores, and shall be of the 
proper consistency to be retain- 
ed in the interstices of the 
strand or rope. 

Inspection and testing, when 
specified by the purchaser, shall 
be carried out at the rope manu- 
facturer’s works. The manufac- 
turer shall supply all the neces- 
sary test samples, machinery, 
apparatus and labor required for 
the purpose, and the testing 
plant shall be under the immedi- 
ate control of the purchaser or 
his representative during the 
tests. This requirement does 
not apply to breaking load tests. 


Each coil or piece of wire used 
in the manufacture of the rope 
shall be tested for breaking load 
and torsional strength by the 
rope manufacturer and records 
shall be kept at the manufac- 
turer’s works, which shall be 
available for inspection by the 
purchaser or his representative 
The tensile breaking strength of 
such wire must not be less than 
the minimum figure given in the 
table of breaking strengths for 
the diameter and class of wire 
used when submitted to the pre- 
scribed tensile test. The torsions 
given by such wire must not be 
less than those given for the 
when tested by the prescribed 
torsion tests. 


In order to obtain special 
samples for the mechanical tests 
required by this specification a 
suitable length shall be cut off 

(Continued on page 30) 
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The Recent History of Wire Rope 


Testing in Germany 
By Professor C. Bach, Stuttgart 


Translated from the Montanistische Rundschau by Paul H. Wueller 


This article, written by one of 
the well known German author- 
ities on wire, throws interest- 
ing light on the recent history 
of research in the German wire 
industry. 

The Jubilee-Foundation of the 
German Industries some years 
ago appointed a committee 
which was to compile, classify, 
and compute experiences and 
observations with respect to 
wear and tear of rope-wire. 
This committee furthermore was 
supposed to provide for per- 
manent laboratory tests. The 
practical aspect of these tests 
was to be stressed. 

The investigation concerned 
itself chiefly with the life of 
rope-wire and attached special 
weight to the discussion of the 
following points: 


EAR AND TEAR limit the 

life of rope-wire. Hence, 
rope-wire has to be inspected in 
order to reduce the number of 
disturking and fatal accidents. 
This inspection has to take place 
no matter how carefully ropes 
have been calculated. 

It is the first task of the com- 
mittee to specify the factors 
which tend to shorten the life 
of rope-wire. The endeavors in 
this direction have yielded so far 
the following results: 

(1) The actual strain is by 
far greater than customarily as- 
sumed as our present methods do 
not permit absolutely exact cal- 
culation. 

(2) The individual wires of 
the rope are damaged while the 
latter is in operation: 

(a)—whenever they are 
pressed against the drums. 

This “squeezing’’ and “rub- 

bing” results in a more or less 


marked change of form and 
general weakening. 

(b)—whenever the __indi- 
vidual wires are _ rubbed 
against one another (internal 
contact). 

The protective lubricant is 
forcibly removed by friction as 
stated in (a) and (b). 

(3). The wires rust, their 
cross-section diminishes, and 
they finally turn brittle. 

(4) Ill-designed plants and 
machinery—the latter category 
includes the rope—faulty con- 
struction and inefficient attend- 
ance as well. 

In my capacity as chairman 
of the committee I circulated the 
above-mentioned “‘danger-points”’ 
of rope-wire and invited the in- 
dustry to submit observations 
which might assist in clarifying 
the situation. I shall permit 
myself to present in the follow- 
ing the information obtained as 
it is of much practical value and 
I shall be pleased to acknowledge 
inquiries or replies pertaining 
to the subject: 

(A) Observations of The 
Royal Test Laboratories Berlin- 
Lichterfelde, submitted by 
Herr Geh. Regierungsrat Prof. 
Rudeloff, member of the com- 
mittee. 

(1) Tests of Rope-Wire that 
had been damaged while in 
Operation. 

The laboratories often have 


had occasion to test damaged or 
torn rope-wire and to investigate 
and analyze its causes. The ob- 
servation on the appearance of 
such rope-wire make it evident 
that the process of wear had be- 
gun with “squeezing” and “rub- 
bing” of the individual wires. 
This “squeezing” usually has 
been followed by fracture of the 
individual wires and subsequent 
rupture of the rope. To my 
knowledge, there have been no 
ruptures of rope-wire that could 
not have been avoided if atten- 
tion would have been paid to the 
advanced wear of its individual 
wires. It is in this connection 
that I wish to refer the reader 
to an order of the Department 
of Mines which requests the 
operators to apply daily before 
commencement of the work what 
might be called the ‘“‘wool-test.” 
This test is performed by run- 
ning the entire rope through a 
handfull of woolen refuse such as 
is sometimes used for wiping 
greasy parts of engines. If cer- 
tain parts of the rope “catch” 
particles of the refuse, chances 
are that these parts are dam- 
aged, and that close investiga- 
tion—sometimes followed by 
removal of the rope—is impera- 
tive. This simple test in com- 
bination with close inspection 
will go a long way toward 
elimination of rope ruptures and 
fatal accidents. 





Tensile strength (kg) of rope... 
Tensile strength of wires 
ee MN ooh ek 





TABLE 1 
RET ey ne Oa ee re ideale 1 2 3 
Total numbers of wire in th 

SI IRS EE TI 294 210 294 
Wire diameter (mm) 00... 0.70 0.68 0.59 
Total cross-section (sq. mm.)..... 113.1 76.3 80.4 
Diameter of rope (mm.) ......... 20 17 17 


12.875 9925 £625 


130-140 190-200 190-200 























16 i" 
TABLE 2 
Number of Rope I II III 
Test number pleas 1 2 3 
810kg | 0.25 | 0.05 | v.08 
Tension (in %) at a strain of 1790kg | 0.40 | 0.25 | 0.18 
2755kg | 0.75 | 0.35 | 0.33 
3600kg | 0.95 | 0.50 | 0.60 
Number of oscillations: | 13.144 | 5002 | 10.000 
| 0.15 | 0.28 H 0.33 


Gain through tension (in %): 


The reports furthermore illus- 
trate a few striking examples 
of rope ruptures. 

One of these cases very well 
demonstrates the deterioration 
of those parts of the rope that 
are in constant contact with the 
drum. In this specific case, 
a one-sided, local cold-drawing 
took place which caused local 
brittleness and final breakage of 
the bent rope. 

Another example calls atten- 
tion to the influence of purely 
local weakening upon the entire 
condition and safety of the rope. 
This local depreciation deserves 
close attention, although frac- 
tures of the individual wires may 
not have occurred yet. This 
case once more emphasizes the 
importance of rope-tests in coin- 
pliance with all safety regula- 
tions—thorough general inspec- 
tion and laboratory tests of rope 
parts—and it suggests that con- 
scientious performance of these 
tests will lead to the detection 
of all rope which no longer as- 
sures absolute safety. 

The tests, however are not al- 
ways performed with the neces- 
sary accuracy. There are a 
number of ropes in operation 
whose external appearance indi- 
cates that they are no longer de- 
pendable and safe. We shall 
cite two cases which will illus- 
trate this. One of the ropes 
under consideration had been 
used for hoisting purposes, the 
other for hauling of coal in a 
mine. 

A hauling rope tore while in 
operation and it was our task to 
determine whether the rope had 
been already in objectionable 
condition upon delivery or 
whether it had been subject to 
such excessive and extreme 


strain that it could not have been 
considered safe before the rup- 
ture took place. 

The rope under consideration 
was a so called flat-rope. It con- 


sisted. of six parallel, round 
worked ropes which in turn con- 
sisted of four strands each of 
which were worked alternately 
clockwise and counter-clockwise 
around a hemp core. Each 
strand contained eight wires of 
2 mm. dia. and a hemp core. The 
strands were worked to the left. 
Four sample pieces were taken 
out of the rope in order to per- 
form the test. 

Specimen 1 was 0.9 m. long 
and consisted of a set of 192 
disconnected wires. It had been 
taken right above the binding. 

Specimen 2 measured 5.5 m. 
in length. It had been taken 
above the rupture. 

Specimen 3 had been taken 
approximately 130 m. above the 
rupture, right at the point where 
the first fractures of the indi- 
vidual wires had been noticed. 

Specimen 4 had been taken 
from that end of the rope that 
has customarily remained reel- 
ed upon the drum. 

The original tensile strength 
of the wires of the rope (upon 
delivery) was said to have been: 
396kg—126 kg/sq. mm. 

Eight wires of specimen 4 
rendered the following values: 

412, 382, 410, 390, 388, 372, 
368, 418 average: 393 kg. 

The close agreement between 
this average and the original 
tensile strength permits the as- 
sumption, that the properties 
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of that part of the wire which 
always has been on the drum, 
had not undergone any changes. 
This observation is of import- 
ance as it suggests that one may 
easily determine the original 
tensile strength of used rope- 
wire by taking a specimen from 
that part of the rope that al- 
ways remained on the drum, 
provided, of course, that these 
parts have not been damaged by 
rust, etc. Specimen 4 also has 
been subjected to a flexure—and 
torsion-number test. Fracture 
occurred at 16 blendings and 44 
torsions. 

All these tests show that the 
rope originally had complied 
with all requirements. 

The question whether or not 
the rope had to be considered 
“safe’’ shortly before the rup- 
ture took place, had to be ans- 
wered in the negative. The gen- 
eral appearance of the rope as 
well as the condition of speci- 
mens (2) and (3) indicated a 
state of advanced weakening 
caused by rust and wear. All 
alarming symptoms had _ been 
overlooked because the rope had 
been thickly covered with grease 
and dirt. This case proves once 
more that thorough cleaning 
prior to the regular inspection is 
a necessity. 

The examples related above, 
clearly indicates, that the dura- 
bility of rope-wire which runs 
in guide-rollers over reels, 
largely depends upon the de- 
terioration of the individual 
wires. Those parts of rope 
which are in constant con- 
tact with the  guide-rollers 
and the reels show extra- 

(Continued on page 24) 





























TABLE 3 
: Y scillations : 
Test Rope | Dia. of | — ae of oscillations :_ 
limit pulley Test Number: Average: 
med 1 2 3 
Ij 500} 11,210} 9,240} 9,410} 9,553 
| 250) 2'570) 2,490 we 2,530 
| 120) 1,620 1,630 ele 1,625 
Beginning | | 500} 17,080 8,550] 8,410] 9,013 
of the wire | I] 250| 3,290) a 3,425 
fractures: | | 120] 1,500 1,630] SPs 1,565 
| | 500) 9,120 7,680| 8,360) 8,387 
III) 250! 2,110) 1,920 sé ‘| 2,015 
| 120) 1,170| 1,120 ee | 1,145 
] 500! 13,830] 13,170] 13,870] 13,623 
I| 250! 5,560) 5,530! Sea 5,545 
| 120) 2,780] 8,080) see 2,930 
Rupture of | | 500] 17,700) 18,470} 20,940] 19,037 
the Rope: | II} 250} 8,280) 8,940) 4 8.610 
| 120] 4,380) 3,590) seed 3.985 
| 500) 12,840] 11,810) 12,300) 12,314 
IIT} 250] 4,470| 4.620] pe 4,545 
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Built-up Wire Ring May Replace 
Forgings 


A novel device just worked 
out, proven and patented by 
the Baldwin Locomotive Works, 
Eddystone and Phila. Pa., is 
constructed of wire and may dis- 
place more expensive forgings, 
says a writer in Engineering 
News Record, August, 1927. 
This is a ring of fairly large 
diameter for use with cranes or 
hoists and large loads. Usually 
forged or welded bars, which 
have been bent round are used. 
The new form consists of wire 
coiled on a spool to the required 
diameter and of sufficient num- 
ber of layers to have the requi- 
site strength. This wire-wound 
ring is then heated and compres- 
sed under a hydraulic press or 
heavy hammer to compact the 
wires into a solid unit. One of 
these 914 in. inside diameter, 
21, in. in cross section, sustain- 
ed 230 tons before it parted. 





Lubrication Important for Crane 
Wire Ropes 


HE selection and care of wire 
rope for hoists and cranes, 
according to a writer in Gas 
Age-Record, Aug. 13, 1927, are 
highly important, since lives 
may hang on the proper choice. 
Safety factor is most important. 
The Amer. Cable Co. says there 
are three types in ordinary use, 
6x19, 6x37 and 8x17. Plow or 
improved plow steel grade of 
wire is used. Sheaves and drums 
should have minimum cable 
diameters of 30, 20 and 20 in. 
for these types. On equipment 
working with capacity loads, 
the 6x87 type is preferable. A 
factor of safety no lower than 7 
should be used. On hot-metal 
cranes, or any work in which the 
cable becomes heated, 7x7 is a 
good form with a wire center. 
Heat chars the usual hemp cen- 
ter, which weakens the rope al- 
tho it appears as strong as ever. 
In this work the safety factor 


should be 8, minimum drum 
diameter 30 in., and service lim- 
ited to 9-15 months. Rigid and 
frequent inspection is absolutely 
necessary. Lubrication is im- 
portant. Cores are impregnated 
but frequent applications of a 
good lubricant are necessary to 
prevent drying out. Dry cores 
start moisture and permit the 
beginning of corrosion of the in- 
ner wires adjacent to the dry 
core. Either that or the dry 
cores suck the lubricant away 
from the outer wires so these 
are without lubricant. The best 
lubricant is a thick semi-plastic 
compound applied hot but thin- 
ned by the heating so that it 
penetrates all parts. 





Highway Wire Guards Import- 
ant Outlet 


HIS is another of the articles 
in the series of Large Uses 
of Steel in Small Ways, Iron 
Trade Review, July 14, 1927. 
Steel wire is woven into fences 
and these are widely used as 
highway guards, more especially 
out in the open country where 
the roads are laid and maintain- 
ed by State highway depart- 
ments. Some 38 States have 
adopted this woven wire fenc- 
ing as standard. Usually the 
basis is an open-hearth wire fol- 
lowing the tentative specifica- 
tions A82-21T of the Amer. Soc. 
Test Mtls. No. 6 gauge wire 
.192 in. diam. is used, woven in- 
to a square mesh, sides 2 in. 
apart, horizontal and vertical 
wires forming diagonals. The 
standard width is 24 in. It is 
heavily galvanized after weav- 
ing, the coating being about 1.2 
oz. per square foot of surface 
and so put on as to withstand 
four dips minimum by the 
Preece test. The wire as deliver- 
ed is usually tested by unwind- 
ing and straightening in a vise, 
then selected specimens of this 
straightened wire must with- 
stand a minimum of 60,000 Ibs. 
per sq. in. tensile strength. It 
is estimated that this highway 
guard totals 2,500 to 3,000 tons 
a year, and this total is increas- 
ing. In addition the fastening 
staples which are 2 in. long, and 
run 33 to the pound, bulk up. 
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Marked Advantages of Wire 
Saws in Quarrying 

CCORDING to the Bureau 

of Mines, Dept. of Com- 
merce, there is a very marked 
advantage and economy in the 
substitution of wire saws for 
usual methods of quarrying 
slate and other rocks. This, as 
described in Report of Investi- 
gation No. 2820, July 1927, has 
many advantages besides reduc- 
ing waste, speeding up the work 
and cutting costs. It is widely 
used in Europe and the ma- 
chines tested in Vermont slate 
quarries were imported. The 
wire consisted of three-strand 
cable 3/16 plus. in diameter, 
running as an endless belt 600- 
900 ft. long. It was driven by 
a 714 h. p. electric motor so as 
to travel 14.3 ft. per second. Pul- 
leys are adjusted radially with 
ball and socket joints in the sup- 
ports to permit free adjustment. 
The support is a steel I-beam, 
one of these being used at each 
end of the cut. Sand and water 
are fed onto the fast-moving 
cable and do the actual cutting. 
When an open space is not avail- 
able a 36-in. hole drilled for the 
I-beam standard to set in, this 
being done by means of a special 
imported hollow drill. The wire 
runs at an angle for inclined 
cleavage, or horizontal as de- 
sired. As a means of compari- 
son, the ordinary method of cut- 
ting produces a channel 3 in. 
wide at the top, tapering or 
narrowing down to 1%, in. at 
the bottom in 8 ft. of depth. The 
wire cuts a 14 in. slot at all times 
and in any or all directions. 
Among the advantages claimed, 
as a result of actual tests over 
a period of many months, are 
less power used, first cost is but 
one quarter, labor costs is one 
half or less, it is more rapid and 
continuous, the proportion of 
waste is reduced, simplicity and 
ease of operation. On cuts 80-90 
ft. long the center will be higher 
than the ends, due to the flexi- 
bility of the wire cable, unless 
a tension of 1,000 lbs, or more is 
maintained. The development 
of this process and use of this 
equipment in the country’s 
thousands of quarries would 
provide a new outlet for a tre- 
mendous quantity of wire cable. 
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Double 8-Draft Fine Wire: Wet 


No. 22 to 36. High or low carbon wire. 
6 Blocks to Average Operator, 22-33, 8-hole, 660 Ibs. per day 


of ten hours. 
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machinery will be used. 


HEN the new additions to 
the plant have been com- 


put into active operation all of 
the 33,000 sq. ft. of floor space 
in the comparitively new byild- 
ing. 


Torrington, Conn., has pur- 
chased the Tiley-Pratt Co. of 
Essex, Conn. Both companies 

(Continued on page 22) 
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are manufacturers of wire 
spokes and nipples. The plant 


will be under the management 
of Morton C. Tiley and Paul N. 
Sampson. 


William _ Pendleton Palmer, 
president of the American Steel 
& Wire Co., Cleveland, and a 
director of the U. S. Steel Corp. 
died at his home in Cleveland 
Heights. He was 66 years old 
and has been ill since last sum- 
mer. 

Mr. Palmer started in 1878 
as a steel salesman with Leuro, 
Oliver & Phillips. In 1888 he 
became secretary of Carnegie 
Steel Company. 

When the Steel Corporation 
was formed with the Wm. Steel 
& Wire Co. as one of its compan- 
ies. Mr Palmer became presi- 
dent of the latter company. 

One of the leading men of the 
Steel industry, Mr. Palmer left 
an enviable record behind him. 


HE Holyoke Company, oc- 

cupying the plant previously 
(owned) by the Century Ma- 
chinery Co. of Holyoke, is in- 
stalling new machinery for the 
purpose of expanding its prod- 
uction of rubber-covered wire 
for electrical use. 


ONE siory building 252x 

552 feet is being erected by 
the Williamsport Wire Rope Co. 
of Williamsport. A bond issue 
of $1,600,000 will finance this 
and other products. 


British Cable Makers Want 
Mark of Origin on Imports 


MPORTED insulated electric 
cables and wires are the sub- 
ject of an application now being 
heard before the Standing Com- 
mittee of the Merchandise Marks 
Act in London. Sir H. Llewel- 
lyn Smith is presiding at the 
hearing, and the application has 
been made by the Cable Makers’ 
Association, which has asked for 
an order for the marking of 
these imports with the country 
of origin. 
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Mr. Moritz, K. C., counsel for 
the applicants, said at the open- 
ing of the inquiry that the Cable 
Makers’ Association represented 
an overwhelming proportion of 
the manufacturing trade of the 
United Kingdom. Its member- 
ship consists of eighteen limited 
liability companies, with an ag- 
gregate capital of £12,000,000 
($60,000,000). The annual pro- 
duction of heavy insulated cable 


by members of the Association 
amounts to £16,500,000 ($82,- 
500,000). The imports amount 
to £710,000 ($3,550,000). That, 
at least, is the amount declared 
to the Customs, but there is rea- 
son to believe a good deal of 
material is imported under other 
descriptions. 

Part of the hearing was in 
private in order that Mr. Atkin- 

(Continued on page 24) 
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HIGH EFFICIENCY MULTIPLE 


WIRE DRAWING MACHINE 


FOR ALL METAL WIRES 








EXTRA HIGH SPEED FOR COPPER, BRASS, AND 
BRONZE, ALSO FOR IRON, STEEL & OTHER ALLOYS 


ty 





\\ 


Yy 


Ys 





Made in a LARGE RANGE of MODELS to draw from HEAVY ROD to 
the FINEST SIZES either IN COIL or ON REEL. Large numbers in use 
in All Countries. Patented in Europe and America. 

SECOND TO NONE FOR DESIGN, MATERIAL and WORKMANSHIP. 


High Finished Products, Low Running Costs, and Accessibility to all 
Working Parts. Sound Engineering Proposition—Made by Specialists. 








FOR FURTHER INFORMATION APPLY TO SOLE CONCESSIONAIRES 
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105-107 FULTON STREET - - NEW YORK CITY 








UNITED KINGDOM - Head Office 


THE JOHNSON METAL CoO., Ltd. 
Manchester, England 
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which all manufacturers will appreciate. 





KOEGEL FINE WIRE SPOOLING MACHINE FOR SPOOLS UP TO 
6” DIAMETER, STANDARD MACHINE FROM FOUR TO TWELVE 
HEADS. CAN FURNISH WITH ANY DESIRED NUMBER OF HEADS. 


Above illustration shows our improved type of fine wire spooling machine. 
chine has some very important features, for example, the head sections are so designed 
that no spool spindles are required, and this, we believe, is a very good time saver 
Another feature is that the swifts or blades 
are located underneath the machine, and directly in front of the operator, thereby mak- 
ing it very convenient for the operator when filling the swifts or blades with bundles of 
wire. Write us for further details about this machine. 


Wire Spooling and Winding Machines of Every Description 


CHAS. KOEGEL’S SONS, INC. 


Holyoke, Mass. 


This ma- 

















(Continued from page 22 
son could be questioned on a 
statement that cables were im- 
ported, covered with braid, and 
then sold as British. 

N. L. Macaskie, counsel for 
the Electrical Importers and 
Traders’ Association, who op- 
posed the application, suggested 
that as imports were only 3.3 
per cent of British production, 
it was ludicrous to speak of such 
a percentage constituting un- 
fairness. 





History of Rope 
Testing 


(Continued from page 16) 
ordinary tendency to turn brit- 
tle, because flexure is greatest 


at that point. This observation 
furthermore is supported by the 
fact that it has been noticed 
that the individual wires some- 
times break where they leave 
or re-enter the strand. This 
fracture can hardly be consid- 
ered as a consequence of flexure, 
but can be traced back to the 
phenomena mentioned under 
(b). 

The cited examples further- 
more show that proper inspec- 
tion of thoroughly cleaned ropes 
will easily lead to the discovery 
of the damaged parts, and the 
present accident - prevention - 
measures in Germany are fully 
justified. I admit that rigid ex- 
aminations sometimes will lead 
to unnecessary removals of 


slightly damaged rope, but I am 
convinced that it would be more 
expensive to lower our testing 
standards. The problem is in 
the final analysis an economic 
issue. It should be noted that 
a lowering of the standards, that 
is to say, if wire of a smaller 
diameter and class of wire used 
our entire plant equipments 
would have to be altered or re- 
placed. Viewing the matter 
from this angle, it should be one 
of the tasks of the laboratories 
to determine the effects of wear 
and tear upon rope-wire, their 
main effort, however, should be 
directed toward determination 
of the relation between tenacity 
of the metal and of the finish- 
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ed rope. Investigations as to 
the suitability of various strand 
arrangements, too, should take 
a prominent place in their pro- 
gram. 


It seems to me of great signi- 
ficance to investigate the causes 
which are responsible for deter- 
ioration of rope-wire under nor- 
mal working conditions. It ap- 
pears to me that a reduction of 
this deterioration could be ef- 
fected by careful choice of the 
metal and the rollers as well as 
by improving the design of the 
rope itself. I am of the opinion 
that deterioration is chiefly 
caused by the “sliding-motions” 
which take place in consequence 
of bending whenever the rope 
runs on or off the roller or the 
barrel of the drum. The flex- 
ure of the rope results in dis- 
placement and varying velocity 
of the strands, a phenomenon, 
which in turn is responsible for 
the so called “slipping” of some 
strands on the drum. This 
“slipping” causes pressure at 
contact points of the adjacent 
strands. Very tightly worked 
rope offers high resistance to 
such displacement and assumes 
to some extent the characteris- 
tic of a rod. The wear of the 
wire decreases as a result of the 
decreased displacement of 
strands. Tightly worked rope, 
however, requires wires of 
higher flexibility because the 
strands of such rope must hug 
the pulley, while the strands of 
loosely worked rope—on ac- 
count of the above described 
displacement tendency — pre- 
serve their normal incurvation 
when running over the pulley. 
The intensity as well as the ex- 
tent of this “hugging” further- 
more is determined by the struc- 
ture of the rope. The so called 
“round lay” is less often subject 
to it than the so called “cable- 
lay”, because the _ individual 
wires of the former run more 
frequently on the rope surface 
and also because the rigidity of 
relatively thick wire is super- 
ior to that of thin wire. The 
core of the rope and the cores of 
the strands, also have some in- 
fluence upon the flexibility of the 
former. A hempen rope-core 
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makes for displacement of the 
strands, while hempen cores in 
the strands increase the flexib- 
ility of the individual wires. 
The above broached problems 
should be extensively and ex- 
haustively investigated in the 
experimental laboratories. The 
research should cover the prop- 
erties of various wires, the ar- 
rangement of these wires in dif- 
ferent strands, and also the va- 
rious structures of rope and 
their relative advantages. 


Repeated Strain Tests 


The results of the repeated 
bending tests performed in the 
Royal Testing Laboratories have 
been considered in my essays: 
“Report covering the Results of 
the Preliminary Tests of Wires 
and Strands for the Purpose of 
determining the Influence of 
Structure upon the _ Tensile 
Strength of Rope-Wire”’, which 
appeared in the “Mitteilungen” 
1897. Vol 3 and 4. These ex- 
periments have been performed 
with Marten’s Testing Machine. 
This machine merely measures 
the actual alternate bending 
and does not make any allow- 
ance for subsidiary influences 
to which the rope is subject 
when in actual use. The prin- 
ciples of a machine which pro- 
vided for the registration of 
these influences had been devis- 
ed by me as early as 1893. 

The actual construction of my 
apparatus, however, had to be 
deferred, as it proved difficult 
to secure the necessary finan- 
cial backing. One _ repeated 
strain test, however, had to be 
performed upon request. The 
request offered a welcome op- 
portunity to test three different 
ropes. The pulleys of the test- 
ing apparatus were arranged 
one above another, and the ma- 
chine was driven from the up- 
per one. The angle of oscillation 
was 30 degrees and the weight 
—brought to bear upon the rope 
by a lever connected with the 
lower pulley—was 3600 kg. At 
the first trial (45 oscillations per 
minute) the rope became rath- 
er hot and compelled us to re- 
duce the speed to 25 oscillations 
per minute. The rope was not 
greased while tested. 
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The three ropes were subject- 
ed to three separate tests each. 
One test was performed with 
pulleys of 500 mm dia. and two 
tests with pulleys of 250 and 
120mm dia. each. The oscilla- 
tions were counted up to the frac- 
ture point of the individual 
wires and the rupture point of 
the rope respectively. 

The three ropes (1, 2, 3) con- 
sisted of six main strands which 
were worked counter-clockwise 
around a hempen core. The 
main strands were coiled clock- 
wise; they consisted in the case 
of rope (1) and (8) of 7 second- 
ary strands (one serving as 
core), and in the case of rope (2) 
were composed of 5 secondary 
strands and a hempen core. 

The secondary strands con- 
sisted of 7 zinced cast-steel wires 
(one serving as core) which were 
worked counter-clockwise. 

The hempen cores were twist- 
ed to the right. The core of 
Rope 1 contained 16 cords, and 
the cores of Rope (2) and (3) 
contained 10 cords each. 

The ropes themselves were 
specified as in Table 1. 

The tension of the three ropes 
was measured between the pul- 
leys and the measuring was done 
under strain and after a certain 
number of alternate torsions. 
Table 2 shows the values ar- 
rived at: 

The final results of the alter- 
nate torsion-test may be read 
from Table 3. 

We furthermore subjected a 
sample piece of rope 1 under 
gradually increasing strain 
(pulley dia. 500mm) to 26.283 
oscillations per minute. We 
thereupon divided this sample 
piece into four parts—two taken 
from the section that had not 
yet been bent and two from the 
part that had undergone the 
procedure—and tested these 
parts again. These tests proved 
that the tension of wire that 
had been subject to torsion only 
was greater than that of wire 
which had been subject to tor- 
sion and flexure e.g. the tension 
under a strain of 10,500kg ran 
in the case of the former up to 
2.8% and in the case of the lat- 
ter to 2.3%. 
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The strain or weight on the 
sample pieces that had previous- 
ly been subjected to torsion was 
12,400 and 12,700 kg, respective- 
ly, or 12,550 on the average. 
The strain (weight) on the wire 
that had been subject to torsion 
and flexure was 13.300 and 12,- 
000 kg, respectively, which 
equals an average of 12,150 kg. 
The breaking-weight for the 
latter was slightly lower, al- 
though, these samples already 
showed at one spot a number of 
fractures which resulted from 
the alternate-torsion-test. 

In conclusion we may sum- 
marize the results of our in- 
vestigation as follows: 


(1) Mere torsion tests do not 
permit of reliable judgment as 
to the degree of deterioration of 
rope-wire. 

(2) Rope 2, under the alter- 
nate-torsion-test, proved to have 
the highest resistance and Rope 
3 the lowest. The cross-section 
of the ropes were approximately 
the same also the tenacity of the 
wire metal. The number of 
wires in Rope 2, however, was 
considerably lower than the 
number of wires in Rope 3, and 
the main strands of Rope 2 con- 
tained a hempen core while Rope 
3 had a wire core. 

(3) Rope 1 proved to be of 
lower resistance than Rope 2, 
although the cross section of the 
former was 113 sq. mm., while 
that of the latter was but 76.5 
sq. mm. Whether the super- 
iority of Rope 2 was due to the 
fact that its main strands con- 
tained hempen cores while the 
cores of Rope 1 consisted of 
wires, or whether the superior- 
ity was due to the harder sub- 
stance of Rope 2 can not be de- 
cided because the experiments 
have not been exhaustive. It 
may well be, however, that both 
factors are equally responsible. 

(B) Observations of the Test- 
ing Laboratories of the Royal 
Technological College in the City 
of Stuttgart, Germany. 

The observations of the above 
institution have been published 
in the organ of the Bayerischen 
Revisionsvereins in March 15th 
and March 22nd 1915. It may 
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suffice to give just a brief ab- 
stract of them as they agree 
pretty closely with the discov- 
eries and observations set forth 
under A. : 

It is not the purpose of this 
monograph to treat the static 
and dynamic strain that is 
brought to bear upon the rope 
by torsion, flexure and rotation. 
We are concerned with the 
classification and computation of 
experiences that pertain to de- 
preciation in general as it occurs 
in consequence of local pressure 
between the wires and the pul- 
ley, the edge of the pulley and 
the rollers, and the contact of 
two rotating wires. According 
to the observations of the Stutt- 
gart Laboratories, which experi- 
mented along these lines for 
more than three decades, the 
damages on the surface of the 
wires are the deciding factors 
which limit the life of the rope, 
other influences merely taking a 
secondary position. These “sur- 
face-influences” are the more 
remarkable as they do not re- 
sult from “motionless contact” 
but from reciprocal “rubbing” 
and “squeezing” as well as from 
high pressure. The rope some- 
times swings so vigorousiy be- 
tween two poles that surface 
damaging knocks become in- 
evitable. It may safely be said 
that rope deteriorations in con- 
sequence of “rubbing” and 
“squeezing” not only does de- 
pend upon structure and condi- 
tion of the rope but also upon the 
arrangement and the construc- 
tion of pulleys, reels, and drums. 
The lubricant, too, plays a very 
important part. The so called 
“surface-influences” are much 
more pronounced if the rope con- 
sists of thin wire as compared 
with wire of larger diameter. 


It should be remembered, how- 
ever, that there are still other 
factors which may accelerate 
the depreciation of the rope. It 
may suffice to mention in this 
connection air, moisture, acid 
containing waters, dust, mud, 
etc. These influences some- 
times prove fatal. They tend 
toward diminishing of the cross 
section, damage the _ surface, 
lower the tenacity of the wire, 
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and sometimes eliminate the 


beneficial effects of the lubricant. KILMER Little Gant WIRE FORMER 
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significance. It sometimes adds 
; to the strain resulting from the 
‘ actual operation of the rope, at 
other occasions, however, it 
counterbalances this very strain. 
It follows from this observa- 
tion, that: not all individual FORMER. 
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power transfer, and that the in- 
Fi dividual wires tend to move WIRE STRAIGHTENER 
within the strands, and the 
strands in turn move within the 
rope. This “internal-motion” 
loosens the wires in the strands 
and the strands in the ropes, 
and often results in protrusion 
of certain parts of the struc- 
tural unit. This deformation of 
the rope structure admits atmos- 
pheric elements and other fatal 
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New British 
Specification For 
Hoisting Ropes 

(Continued from page 14) 
the rope and unstranded. The 
wires shall then be well mixed 
together and not less than 24 
wires from any one rope, or the 
number of wires in one strand, 
whichever is greater, shall be 
taken by the purchaser or his 
representative and tested as 
follows :— 

A. One-third by the torsion 
test. 

B. One-third by the tensile 
test. 

C. One-third for the repeat 
test in case of failure. 

Test samples taken in this 
manner have to withstand with- 
out breaking or showing signs of 
splitting or other defect, not less 
than the number or the equiva- 
lent of the number of torsions 
laid down in table 4, for the 
diameter and class of wire 
used when tested by the tor- 
sion test prescribed. The 
length of wire used in the test 
shall be agreed upon between 
the purchaser and manufac- 
turer. 

Test samples must show a ten- 
sile strength of not less than the 
minimum figure given in the 
table of breaking strengths for 
the diameter and type of wire 


used when subjected to the tor- | 


sion test. If more than one wire 
falls below the standards for 
torsion tests or tensile strength 
laid down above, the further set 
of a third of the wires taken for 
testing shall be tested in the 
manner in which failure occurs, 
and if from the further number 
of wires tested more than one 
fails, the rope represented by 
the sample shall be liable to 
rejection. 
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In the event of a rope being 
rejected, the manufacturer is at 
liberty to have independent tests 
carried out by a testing authori- 
ty to be agreed between the pur- 
chaser and the manufacturer, 
and if such tests comply with 
this specification the rope shall 
be accepted. Such independent 
tests shall be carried out in ac- 
cordance with the provisions of 
the B. E. S. A. specification. .- 

The breaking load must be not 
more than 5 per cent below that 
given in the tables for the size 
and construction of the rope and 
for the quality of the material 
used in its manufacture. If the 
purchaser requires that the rope 
be tested to destruction, it must 
be stated in the inquiry, and the 
manufacturer may have this 
operation carried out at a public 
proving house. The manufac- 
turer must give the purchaser 
all reasonable facilities to satis- 
fy himself that the wire and 
rope are in accordance with his 
specification. All tests and in- 
spections must be made at the 
place of manufacture of. the 
rope, and prior to despatch, un- 
less otherwise specified by the 
purchaser, and shall be so con- 
ducted as not to interfere un- 
necessarily with the manufac- 
turer’s works. 

The rope must be suitably pro- 
tected to avoid damage in tran- 
sit, and shall be supplied in a 
coil unless specified on a reel 
by the purchaser. A metal tag. 
unless otherwise specified, must 
be securely attached to each coil 
or reel, and must be stamped 
with the manufacturer’s name, 
date of supply, grade of the ma- 
terial, the circumference, 
weight, breaking strength, and 
length of rope. Finally, the 
manufacturer must furnish the 
purchaser with a certificate that 
the rope complies with the B. E. 
S. A. specification. 

The following information 
must be furnished by the pur- 
chaser to the manufacturer: 

1. Details of Shaft. 


(a) Depth from lowest work- 
ing level in shaft to bank and a 
vertical distance from bank to 
center of pulley in headgear. 
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(c) Whether wet or dry, and 
approximate range of tempera- 
ture variation. 

(d) Whether shaft water is 
known to be of an injurious 
nature, and if so an analysis of 
the water. 

(e) Whether steam is ex- 
hausted into the shaft, and 
whether there are any other 
special circumstances likely to 
affect the rope. 

2. Particulars of drum, reel, or 
pulley of winding engine and 
headgear pulleys. 

(a) Type of drum. 

(i) If parallel type, give 

diameter and width, and dis- 

tance of first working turn 
from center line of drum. 

(ii) If conical type, give 
maximum and minimum diame- 
ters and distance of first working 

turn from center line of 
drum. 
(iii) If cylindro-conical type, 
give maximum and minimum. 
diameters, distance of first 
working turn from center 
line of drum and number of 
turns on the scroll. Also 
give width of parallel portion 
of drum, and width of lowest 
portion of scroll. 


(b) Nature and arrangement 
of drum lagging or cleading 
material. 

(c) Whether rope is wound 
on itself, i. e., in more than. one 
lap, and if so, number of layers. 

(d) Diameter of pithead pul- 
ley at bottom of groove. 

(e)) Distance between centers 
of pulleys and whether the ver- 
tical center line between the pul- 
leys coincides with the center 
line of the drum. 


(f) Heights of centers of pul- 
leys above center of winding 
drum. 

(g) Horizontal distance of 
drum center from rope hanging 
in shaft. 

3. Maximum rope speed in feet 
per second. 

4. Time of acceleration of drum 
of winding engine. 

5. Maximum working load, ex- 
clusive of rope. 

6. Particulars of rope desired. 

(a) Length. 

(b) Lay, Lang’s or Ordinary, 
right hand or left hand. 
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(c) Diameter. 

(d) Construction, and grade 
of material. 

(e) Whether galvanized or 
otherwise externally protected 
by metal. 

(f) Nature of main or central 
core. 

(gz) Particulars of inspection 
and testing required. 

7. Whether to be delivered on 
reels or in coils. 

The manufacturer must sup- 
ply the following data to his 
customer :— 

1. Quality of material and des- 
cription of wire. 

2. Circumference or 
mate diameter of rope. 
3. Details of construction— 

(a) Number of wires per 
strand. 

(b) Number of strands. 

4. Nominal size of wires. 

5. Nature of material of center 
core. , 

6. Nominal weight in pounds per 
fathom (6 feet) of rope. 

7. Average tensile strength in 
tons per square inch of wire (to 
be stated for each grade of wire 
used). 

8. Guaranteed minimum break- 
ing load of completed rope, in 
long tons. 

9. Gross weight of rope, as 
packed for transit. 

10. Maker’s certificate. 

The copper sulphate test for 
galvanized wires calls for a 
single wire about a foot in 
length to be dipped in wood 
alcohol and wiped dry. The wire 
must then be dropped into 
a freshly made neutral saturat- 
ed solution of copper sulphate 
specific gravity 1.175) at about 
60° F. (15.6C.) for the length of 
time specified below. It shall 
then be removed and wiped 
clean and the process be repeat- 
ed. The duration of each im- 
mersion in the copper sulphate 
and the number of immersions 
shall be as follows :— 

At the conclusion of this test 
the wire must show no sign of 
a deposit of bright metallic cop- 
per which will not easily wipe 
off. Not more than three 


approxi- 


samples of wire are to be im- 
mersed in the solution at the 
same time. 

The circumference of a wire 
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rope must be measured at three 
places at least five feet apart, 
with a suitable device, such as 
a rope caliper. The average of 
these measurements shall be the 
circumference of the rope. 

After being unstranded, the 
wire must be carefully straight- 
ened before being  torsioned. 
Care must be taken Ithat the 
straightening does not damage 
the wire. The test sample must 
be gripped in two vices, one of 
which shall be free to move 
longitudinally, and the wire 
shall be twisted by one or both 
of the vices being made to re- 
volve. The number of twists 
shall be indicated by means of: a 
torsion counter and the full 
number of twists shall be visible 
between the vices. 


For the tensile test a testing 
machine must be used, the action 
of which can be readily checked 
and the machine adjusted, if 
necessary. The machine must 
be subject to the approval of the 
purchaser (or where it is the 
property of the purchaser, to the 
approval of the manufacturer), 
who shall be afforded all neces- 
sary facilities for proving its 
correctness. The test sample of 
wire as cut from the rope must 
be placed in the machine with- 
out being straightened or pre- 
pared in any way before testing. 
Nine-tenths of the minimum 
breaking load shall be applied 
quickly and the load shall then 
be increased steadily until the 
sample is broken. The time 
occupied in applying the remain- 
der of the load shall be as nearly 
as possible 20 seconds, and the 
total time from the application 
of the load to the break shall 
be approximately 30 seconds. 





Continuous and Auto- 
matic Gas Heat 
Treating 
(Continued from page 9) 


in operation, yet make it possible 
to reinforce and strengthen by 
drawing a steel band around the 
box, carton, crate or package 
and lock it with a pilfer proof 
seal while under extreme ten- 
sion. No nails are used in the 


application, hence the name, 
Nailless Strapping. 

There are two other machine 
shops for plant maintenance and 
for making of all dies, jigs, 
tools, etc., as well as the design- 
ing and building of all special 
machines used in both plants. 


The Use of Breakdown 
Diamond Dies in 


Drawing Wire 
(Continued from page 7) 





out by the next die and after 
drawing down three or four 
more sizes, the defect on the 
wire will not be noticed. But, it 
is there just the same. And, 
the wire drawn through a crack- 
ed die affects the following die 
very badly, and in many cases, 
after a certain amount of work, 
it breaks the following die. 

Another poor form of appli- 
cation of breakdown dies is 
noticeable when the die is al- 
lowed to over-run from .001 to 
.002 on a size between .032 and 
.036 or .036 to .040 where the 
next die is of the proper size. 
In this instance, instead of get- 
ting the usual 10% reduction, a 
draft of anywhere between 15 
to 20% is actually made and 
causes, what is called, crowding 
of the die and thus greatly 
changes the slippage and creates 
bad wire. 

It is therefore recommended 
that when dies are recut, they 
should really not only be pulled 
up to the next size, but be re- 
cut, reshaped, and_ repolished, 
by going through all the neces- 
sary operations as a new die. 
And when same is done, it can 
be used as a breakdown or a 
finishing die as well. 

Secondly, it is recommended 
that only properly shaped and 
polished dies be used through- 
out the machine and that at cer- 
tain particular intervals, all the 
dies in the machine be checked 
up and only those that have a 
standard draft in comparison 
with the next die, be allowed to 
run in the machine. 

By following these three prin- 
ciples, a much better wire can 
be produced at a much smaller 
cost of the dies, with less trouble 
in running the machines. 
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Modern Equipment 


for 
WIRE DRAWING 
WIRE INSULATING 
WIRE STRANDING 
Cabling and Laying up 
Machines 


Complete Equipment for the 
manufacturing of 
Conductor Cable and Wire Rope 


WIRE MACHINERY CORP. 
OF AMERICA, INC. 


FORMERLY 


New England Wire Machinery Co 


Designers & Engineers 
NEW HAVEN, CONN. 

















WIRE DRAWING 
DIAMOND DIES 


Over 30 
years ex- 
periencé in 
this line. 
The best 
4 e quipped 
establish- 
mentin 
America 
with modern 
methods and 
machinery. 

“New way for re-inforcing the 
diamond. 


(U. S. Patent 1,624,027. April 12, 1927.) 
Tel. Webster 5105, Cable Address: 
Krauseco 


F. KRAUSE & CO., Inc. 


250-252-Ogden Ave. 
JERSEY CITY, N. J. 




















The Waterbury 
Wire Die Co. 





Diamond and Chilled 


IRON DIES 
DIAMOND TOOLS 


Waterbury, Conn. 












































BUYERS’ GUIDE 

















BAKERS 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


CLEANING COMPOUNDS 
Oakite Products, Inc., N. Y. 


CRANES 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
DIES—Chilled Iron 
The Waterbury Wire Die Co., Waterbury, 
Conn. 
DIES—Diamond 
Bellet & Bouvard, N. Y. 
Cochaud Wire Die Co., New York. 
F. Krause & Co., Inc., Jersey City, N. J. 
Union Wire Die Corp., New York, N. Y. 
Urdika Wire Die Co., N. Y. C. 
Vianney Wire Die Works, New York. 
The Waterbury Wire Die Co., Waterbury, 
Conn. 
DIES—Repairs & Re-Cutting 
Bellet & Bouvard, N. Y. 
Cochaud Wire Die Corp., New York 
F. Krause & Co., Inc., Jersey City, N. J. 
Urdika Wire Die Co., N. Y. C. 
Vianney Wire Die Wks., Nm. ¥. 
DRAWING COMPOUNDS 
Oakite Products, Inc., N. Y. 


FURNACES—Wire Annealing 
Vaughn Machinery Co., Cuyahoga Falls, O. 


GAUGES—Wire 

A. Waldeck & Co., Cleveland, Ohio. 
LATHES—Die Reaming 

Morgan Construction Co., Worcester, Mass. 

Vaughn Machinery Co., Cuyahoga Falls, O. 
MACHINERY—Armoring (Cable, 

Wire, Hose) 

J. I. Bernitz, New York. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Watson Machine Co., Paterson. 
MACHINER Y—Balancing 

Herman A. Holz, New York. 

Riehle Bros. 

Henry L. Scott Co., Providence, R. I. 
MACHINER Y—Bundling 

J. I. Bernitz, New York. 

Sleeper & Hartley, Inc., Worcester, Mass. 


Vaughn Machinery Co., Cuyahoga Falls, O. 


Watson Machine Co., Paterson. 


MACHINERY—Cutting 
J. I. Bernitz, New York. 
Hallden Machine Co., Thomaston, Conn. 
The F. B. Shuster Co., New Haven, Conn. 
— WEAVING LOOMS 
A. Irmischer, New York. 
MACHINERY Coiling 





J. I. Bernitz, New York. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Chain Forming 
J. I. Bernitz, New York. 
M. A. Irmischer, New York. 


MACHINERY—Electric Chain Weld- 
ing 
J. I. Bernitz, New York. 
M. A. Irmischer, New York. 


MACHINERY—Forming 
J. I. Bernitz, New York. 
M. A. Irmischer, New York. 
Sleeper & Hartley, Inc., Worcester, Mass. 
M. D. Kilmer & Co., Cleveland, Ohio. 


MACHINERY—Gem Clip 
J. I. Bernitz, New York. 
M. A. Irmischer 


MACHINER Y—Insulating 
American Insulating Machinery’ Co., Phil- 
adelphia, Pa. 


MACHINER Y—Nail 
J. I. Bernitz, New York. 
M. A. Irmischer, New York. ; 
Sleeper & Hartley, Inc., Worcester; Mass. 


MACHINER Y—Pointing 
M. A. Irmischer, New York. 
Morg2n Construction Co., Worcester, Mass. 
Standard Machine Works, Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Pin & Needle 

J. I. Bernitz, New York. 

M. A. Irmischer, New York. 
MACHINERY—Screw Wire 

Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Spring Making 
J. I. Bernitz, New York. 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Staple 
J. I. Bernitz, New York. 
Sleeper & Hartley, Inc., Worcester, Mass. 
M. A. Irmischer, New York. 


MACHINERY—Straightening 
J. I. Bernitz, New York. 
Hallden Machine Co., Thomaston, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
M. A. Irmischer. New York. 
F. B. Shuster Co., New Haven, Conn. 
MACHINERY—Stranding 
J. I. Bernitz, New York. 
M. A. Irmischer, New York. 
New England Wire Machinery Co., New 
Haven, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson. 
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MACHINERY—Spooling 
American Insulating Machinery Co., Phil- 
adelphia, Pa. 
M. A. Irmischer, New York. 
Chas. Koegel Sons, Co. 


MACHINERY—Panning 


American Insulating Machinery Co., Phil- 
adelphia, Pa. 


MACHINERY—Testing 
Herman A. Holz, New York. 
Riehle Bros., Phila., Pa. 
Henry L. Scott Co. 


MACHINERY—Winding 


J. I. Bernitz, New York. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Wire Drawing 


American Insulating Machinery Co., Phil- 

adelphia, Pa. 

Broden Const. Co., Cleveland, Ohio. 

Burlingame — Co. 

Kratos Wks., Cc. 

Morgan ed Dy Co., Worcester, Mass. 

M. A. Irmischer, New York. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Superior Tool & Mfg. Co., Worcester, Mass. 

bP as Machinery Co., Cuyahoga Falls, 
io. 


NEUTRALIZING COMPOUNDS 
Oakite Products, Inc., N. Y. 


REELS—Annealing 
American Pulley Co., Philadelphia, Pa. 
Apceo-Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co.. Chicago, Ill. 
— Pressed Steel Corp., Attleboro, 
ass. 


PRESSES—Rivet & Bolt 
M. A. Irmischer, New York. 


| SOAPS—Wire Drawing 


R. H. Miller Co., Homer, N. Y. 


_ SPOOLS—Wire & Cable 
American Pulley Co., Philadelphia, Pa. 
Apco-Mossberg Co., Attleboro, Mass. 
Hubbard Spool Co., Chicago, III. 
Mossberg Pressed Steel Corp., Attleboro, 
Mass. 


TRUCKS 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


This is a carefully classified index of concerns who specialize in this industry and who advertise regularly in 
WIRE & WIRE PRODUCTS. Please mention WIRE when writing to these firms. 














by using 


stress-strain curves 
ordinates, in 4 seconds. 


17-B Madison Ave. 





Speed Up Your Wire Tensile Tests 


AMSLER AUTOMATIC AUTOGRAPHIC 
TESTING MACHINES 


Complete, accurate tensile tests, including 
in rectangular co- 


Write for Catalogue. 


Herman A. Holz 


Testing Engineer 


Complete Line of Machines and Instruments of High 
Quality for Testing Wires and Wire Ropes 


NEW YORK 





Are you interested in Insulation 
Problems or The Use of Com- 
position Products in 
Your Business? 


Read 


“Plastics & Molded Products” 


PLASTICS & MOLDED PRODUCTS, 
471 4th Ave., New York City: 


PLEASE SEND me a Sample Copy of Your Publication. 
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THE WATSON MACHINE COMPANY 


ESTABLISHED 1845 


PATERSON, NEW JERSEY, U.S. A. 
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3 Section (19 Wire Each) Concentric Strander RV4-12 
Electrical Control For Single Operator—Ball Bearing Heads For 
25 Pound Spools—Each Section Completely Independent 














ELECTRICAL WIRE AND CABLE 


WIRE ROPE 
AND 


CORDAGE MACHINERY 
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ENGINEERS «> MANUFACTURERS 


MORGAN 


(Through this installation of 
Morgan Connor Wire Machines 


twelve men have replaced twenty-eight. 
Their earnings per hour have increased , 
12% and the net labor cost has decreased, 
45.7 percent. 


Wrel-(c¥N ele) \i-n p-\Ulen glo) evel 


WORCESTER, MASSACHUSETTS, U.S.A. | 





